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Abstract of JP2002205960 

PROBLEM TO BE SOLVED: To provide a method for trimerizing ethylene, capable of effectively 
producing 1-hexene from the ethylene with high selectivity. SOLUTION: This method for trimerizing the 
ethylene comprises trimerizing the ethylene in the presence of hydrogen by using a catalyst formed by 
contacting a chromium complex with an alkylaluminoxane, wherein the chromium complex is 
expressed by the formula: ACrBn (A is a neutral multidentate ligand having a tripod-shaped structure; 
Cr is a chromium atom; B is one or more kinds selected from the group consisting of H, a halogen, a 
straight chain alkyl or a branched chain aikyl; and (n) is 1-3) in which the chromium atom is coordinated 
with the neutral multidentate ligand having the tripod-shaped structure. Further, another catalyst 
formed by contacting the chromium complex with the alkylaluminoxane together with a metal alkyl 
compound or the other catalyst formed by contacting the chromium complex with a compound having 
two or more hydroxy groups is used in the method. 
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F ( I I I ) . F'J* (ty^'y) ?nAh'J?D7-f 
F ( I I I ) . F'J* (TbF-F'JjP) y OA F y ^ 

07-( f ( 1 1 1 ) ^aw^fts. 

[0022] milB<7)£SEflHF t ?oAjt£!fe££0E$ 

^btil. mm. "O-^y. "v*-?y, ^.yyy. # 
yyy. y^y. r*y, y^oMtv, r^'Jyag 
«M8S«te*m <y*>. F/Kcy, *yi^y. 
yyy, hyy^Ky-fe>^^#K^7k5g«. v 

x^I/X-f f F 7b Fo7 ?y^<?)x-r;Hi. 

mux-muucDfrza-f, ~m&±m-kixm^ 

[0023] ifc. JS*)FM»M. -8 0TC^feffiffl 

<tt2o~2oot;-c , »6. Kesw^u^naft 

ff*L<tt5*-24l*llirCft«. *13. K^WcO-f^ 

[0024]$ fete«iJ»^jSJ6t tT . xta<7>7» i 

Lfc^DAAD^yigfls&JSiPKc. T;P^r^s y^f 
-9-y^KbF'U F^t)&vf^4«TMlE§-tJ-T, « 

DAmmittiU. 

[0025] £afflffi J ?TWE(aLfc? nAUWS. 3$ 

»^t*s?oAj»%)£?n^. =srfc. m&t 

[0026] *«IHC«^T(i. EWllflBi* frf 4 + 

ISfiWac i a 1 £ffi&Lfc?nAl!tt£ffl^&,r 
t«*IF4 tVK ^ffiffi^f a c i a 1 KEtitfc^ 

nAigf*^ffln&;t(cJ:y. ^ux^yy«iJ±» 
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facial tattUit«*cttt. mm&fiz* 9 3 

1 4 3M ] . IP*>, ^Jfiffiffi^t J: 0 3^> 

ffift^A*. 3^ffi^#S>*fc>oittfc?S:S i 5 4B 
[0027] *«HHtefc^T flfflSilS TJWf^T^S 

y *-9-y(H*fciiB£3fi.* fc©-cii*v^*f. TiE-to* 

(2) UiV/ifctt (3) 

[0028] 

Hfc7] 



[ft8] 

^ f R 3 

\l— f-Al — o4— V (» 

4 « u j^at: 1-20 nmvm&Tt, 0 , 

A t HfflWJStefclTt* 7;b S ->7 A?r Mfc£ttT'£> 
3>. ( 2 ) tiXV ( 3 ) lefeWC, R3(i#^|B[ 

-Tt>Jiar->T^TtJ:*». R*(4. #*K 

iftli*?-/^ xf-/i-*, TPtr^a, n-7> 
/WE, -f V7>A*, t e r t -7f-^S&fc'T'*t<I 

q[i2-6 0wS^T'fe-g.„ fflV^it^T/U^r^S 

x^A^O. l-lOOOOSMTM, #F^L<ii 
0. J:i)#4L<«l~50003 

[0029] *»»!HK4JV^fiMI3ft* 7/Wf/I^SWfc 
^(i^RftfcSftS&OTtt*^**, Mi.tf. TIE— 
(4) 

RpMX, (4) 

(it*. pliO<pS3T'ib t ?s qte0^q<3T&^ 
T. L* 1 fcpH-qiil-3T&& 1> M{iyf-n?A. Vi/ 
*S">A. ffiffi. #ay*fc(ir^S = >>A*aL. R 
ttil8Rttl-~l 0«97;WwW6&»fesSr£ltt 

i«J3Lt£*u xHb**H^ r^3*>-Kat, ru 

[00 30] JJE-«*(4)fctJ^T. 



ff, y^S. xf-/l^ TPb/biL i^y 
o^y/psifcttsf ^f-;t^j&«w?>ii4 . 7/m 

if, yb^b'Ik xb^b'S, 7>*>-KS*jfcli 
7*y*^F«Sj»(f £.fU. 7'J->l*i LTfcm 

TliSrV^. miK. 7 7*, SSL JllSSftfia^fg 

[003 1 ] ±K-«SC ( 4 ) fcBWC. M**A 

IT, ptq^it-ritl. 5cr>t$, A 1 R,, 5 X,. 6 

#\ HfflWtA 1 ,R,X 8 <0-bX4f*t LT*S£ 

[0032] _Lf2-$iS ( 4 ) t^SftSTVWf/kAK 

ft^fttLtu. Mitf. y^y^A. x^y^- 

>?A. 7°ohVWU-?->>A. n-7-f-;py^A. sec 
-^A-Uf-^A, t e r t i^Xf- 
/U^T^^A, if^f^^y^A, X^/Uy 
□ D?/$m, X^7n^rV^v"?A, ^Vf- 
A«*9. i-'x^Slti. yVf-zt-EW. byyfvl^? 

y. hyxf-zi^y. buy^r/i/Sx^A, by 

X^T^5x>7A, by-n-7'f-^r^Sx^A, 
b y -f V 7f-/U7/W5 X?A, b y - n -*\*isiVT)V 
S~>7A, hU-n-^^^T^S-^A, b'Jxy 
nM^7*S-W, ^f-;l/Xf-/>r;l-Sx^ 
A, i^xf-^r^Sx^At H'J b\ ^y7^;l/7;^ 
S x>? A b H y H , i?x.+i\,T>V S x»7 AX b ^ v Y . 
vXf-;t-T;t^SX'>A7x7^f^b\ y-/?pMy;|/ 
7xX^7rt'Sx>>A, XW^i-^Alb^^ 

p y b , v^)V7>v s xt> a ^ o y b\ ^'x^/vr^ 

5^>7A7nSb'. ^ y7f-^7^Sx>>A^ny 
b\ ^i'^D'sdf^r^sx^A^ny b, ^^7 

^S-^A-fe^^py |i X^T/L-SX^A-feXdf 
^P'J b'. 7*f-;l^7^SX7A-tXdf^PU b\ 
r^S-Wy7Dy b\ 'f VT'f-rt'TA'Sx^A*'*? 

tA'jSffitOffl*^, b 'J 7^^^7/V$x^A-ft-&iBl36( t *F 

7A. byx^r^^x^A, b y -f yy^7/us 

x^A. by-n-7f-;PT^SX^A, b'J-n-A. 
J{-^b7;U 5 xr>A4ft{± b y - n -%9+)VT)Vz. - 

Si±. ^nAmiWWLtO. 1-1 00003 
fiT'^O. ff4L<tt3"-3 0 0 0Sl, J:0Sf4L< 
(i5-2 0 0 03*T'*?,. 

[0033] ^mmrm^tih 2WJ±<?>t Kn^y 
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12, ifi/y/ij3-;K roei^y^iia-^. 
yyt— ;k ^y^yy';!— jk 'v'f-f yy^r— ;k 
r?yy*;t-/k X7?yy$~)V, jyy^-iv, 
r#yy';t-yK x-f a*ryy$~>v, 7'^>h'j3j-- 

j^ijtL-T. T3CHR5U5) 
M' (OH)„ (5) 
(55+. M' t4fflJ«MS<02ft-10ft«7E*-C, n{± 

JgSft.4 itfrctt*^*«&tt»fc:tt. #SHfr?^*S"> 
0. 1-10000SMT'&>3. #4L<ii0. 5-5 

OOO^M, iO#*L<iii-ioooa*Tft4. 
[00 34] *aHHfcfcwc. ifvywHittl 

», &4^?nASg#i2Mi<0tFn*y££# 

; fc £i o swst# 4 . wmmimkmrnti 

W , /fcS^ffifcT* 4 1 xf y y e> Jiff T 

[0035] ^couMzmm-tmn? nAigfl«o«tK 

li»t»JIHS*l*^*s. JffiHEl 1 *>fc9 0. 0 0 
lW^nt^lOOi'Jt/k #£L<(i0. 0 1 
^n^EA—l 0 5Dt;U0i(WtC«fflS#t4. 0. 

o o i uiruwii "5/hsviM«s»s-ctt+**isit 

mt>tvf. 3B(c 1 0 0 5 U^i 0**v>*HSiMtC 
iii«EStt^iijp^g^WT'^v\ aft, i^T'fflV^ 
£>il&i§$fc LTtt, Miff. ^y?y, ^ 

■fry, "vr^y, jj-^y, -fysj-^^y, y^y, r 
#y. y^n^y^y, y^nA^-tj-y^ yf/wy^ri 
^*-fry, y?o*??y, TJ&y^«raBSfe&ffc* 
^H. <y-tfy, h;ny ^fyi/y, ifKy-t' 
y. wy hU^f-yi^cy-fe'y, ^oo^y-bfy, y 
? n c? ^y-e y ^<^SBUK^t*33H« i. vmfcx f u 
y, ?dd*;W. BttffiK*. y?nox?y#«Jg 
SHUWfc*3^^£fl6. £ft. BP 
1 ~^-fey£?»LTffl^4.ItfcT-£4. i 

z«£LhSi&&Lrffl^4itt.iir*rrft4. ;<r-c\ 
xf y y « EJWtRffii^) 7 □ Affittiftft* 3 y f. n - 



[0036] 4ft, 9x3j^m^b7)V^)V7)Vi/^ 

y, hhWZ?uA.®fakT)v*)VT)V$.;*-*ryb7 

A^WWAIHfc#flL *4^1i^PA(S»t2flBELb?)t 
Fi3*S/*£*-$-4fl;£tti: 7;u*Ji^*wt£tt£gffl 
^1t4^0ia^(i- 1 0 0-2 5 0°C, #F4 L<te0- 

2 0 0^*4. mmmmmmm^n-f, i#-2 

48IU, #£L<«24K2B*ia?*4. &*J, 

4Lv\ 4ft, Mflfc «£ V JBWIi-ha-fcigjft LT&< Z 

ff, **TA4^ti**i:x^yoS#TT, Hfifc 

JB£iffifrr4*ffi, *fctt^ZM^t*BK*x^^yt 
SattS-B-TH*{tKt£^ffd*Jfe^8fe*l4. <5rfe, i 

ti^<om$mmte%mzti^\ 4ft. 

TS)4vi(±7]<3Rtxf-yy<!0S#-pf. ^aAigfttr 

/Mr/yr/i'Sy^y. fc^^i^DAMtm^ 

«S«tt 2«a±«0h Kn^y«^*-t4ft^fttT;^ 
vl^^^*S^3^l^ili«^4IR«)RiffiSH 
4><OXf-UyJJ-JBEi±0. 0000 1-1 0000kg/ 
cin'TiD. »^L<(±0. l-3000kg/cm2 
0 s L < II 1 - 2 0 0 0 k g/c m««« 

H-C*)*}, !E(c*f|^JBE«i, 0. 00000 1-100 
0k«/cm*T*9. #4L<J40. 00001-3 
OOka/cmtTftO. Wfcff*K»40. OOOO 
1 — 5 0 k g/cm2cO®HTfc4o 
[0037] *Wmx.^Vy<r>~EM.ftm&&, TkfKW 
ff STfe 4 v ^li7K#h xf - u- ycv&ftTXlfiiW? o A 

t r^^r^s y i: 77^^Hk»fk^«fc4 ^ 

l^i^nA^i 2flUS(±<0t Hn#>-S*#t 4ft 
^fei7/t.^#JI-(t^fc®tt5-tJ:T^4x^yy(7) 
za^ttttt t . xf - y y & 4 1 Hiif y y t m<oM-£i 
^x*«tt$-fr4ii:fcj: | jff-5ifc**ir#4. *^ 
tcfc{t4xf-yy«Hft^LRji6«fag(J. -100-5 
0 0*CCJ64#s ff4L<ii0-3 0 0°CT"fc4 o RIE 
£E*J4. RlB***xf-uysSHafc4W±xf-uyt* 
^'SffLftOTMr^^if^tMPI^ii^u^. S 
ff, *fe*f£ET'0 . 0 1 -3 0 0 0 k g/c m*T& 0 . 
SF4L<ti0. 1-2 0 0 0kg/cm«t"J>4„ ^fc 
xf-yyfc^co^JEit«iest;^C:t^T-^4 4 R 
f5B$H«. 5^6«itM. ift, xf vyttm 

tftiio. xf-vyfc*3R{c(±. KJEt^iStK:^ 

■t<x<o®m±. tmkm&mrcmzkim* t 
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[0038] *%mzm&^v><nE&m.m±, 

iBfflEfc J;l.ttai^m*T^ «. 1 -M-fcv 

(4. 4ifiI««iaift^sSSffiK i DAKS*. 

[0039] 

[0040] i Rase : i Rii, mmmm m% 
mm\ (ftir-8 100) m^x. sfa-* 
areas us. 

[00411 j**?n^}^97.f-fcj:*#ff:»6 
«+fc#4*ifiKSHft4->-8«)fU»«)igB4, GLf 

3jfX?07b/97 (GC-14A) ftffl^r^KfL 

yia«2 8o-c, «a«»aft2 8oic(c»jeu ftm 
mtixn~^T?>m^t:. ma. zk>#x?v 
iwjy^H&m i . 2u i aAL^, 

4 O'C^ 2 5 0'C3 T#at4 - i fcJ: Off-* 

Jfc. 

[ 0 0 4 2 ] ifc . mm. 1 0JSUi<0^jS«a*4. ±12*' 

TC-ltfD*^At««Lfcft*«m9f« #*?n-7 

(GC-14A) JfflW«Lt. 
(4, S**Yy7*fl!K 4 y^x^v-gyigj^3 0 0 
•C, «tai«SiBJK3 0 0"CICiftSL> (MfflWPPfcLTn- 

^JffiiSSr 1.4*1 iiAL«£, * yAVW&S: 5 O'C 

m a i 2 o 3 /kc i coAyAzmttzmmmm 

tfAfWhtfyy (GC-9A) iflHTjffiL 

yffl*2 0 0'C. ttffl*M2 0 0T^J:tf#?AiiS 
1 2 0°C£1££U »fi*fl*JHga;*JBvtf;. #tftt, i 

■fSittiiOff^fc. 

[0044] mmi 

fflSSlOOmlWi'AV^m:. J. Am. Che 



m. Soc. , 9 2, 5 1 18 ( 1 970) fcfBKO* 

l-br^/y^) 126mg. h'jX 

(fN7th'D77y) ?oAMJ?n94 Mil 
I) 143mg. rh7bKn77>20ml SriDx.. 
25g8H&TTl 2BSffl*fl E Lfc. ifejRLfctefifc^JM 
U MJX(3, 5-v\X*/l/-l-£5V"'J;l') 
y?oAhy?p5^f K (I I I ) ( IR (Jtx 
g-^) : 1 5 65cm-') . £1T. Cl«fil#&«*A 

[0045] mmi 

&mi$*viimmtiiiLt:ftmt3 0 0 m 1 coxr 

yi^WWffiKJGSSfc. SKTT, ##W1"C£JSL 
fcttflsAfcl. 4mgfc«jiU:MoO'6 0inl£A 
*U S^MfFLfc. flffHUEfr 1 0 0 0 r pmfcM 
ft. 0. 334mol/l«hiJ-n-^fA-7/PS 
-7A/h;H>M3. 2mli»ALT- 30#f£ 
KlEgSfc 8 0'Cte»U SJKS»rt«ffiAfe4 0 k 

g/cmifcftiiatx-f-by^xtRsa*. xf- 

£«ofcttB?3 0#R]fc£ff&ofc. K£g 
KJKMhkLfc. 

[0046] KJBSaE»feaa*-C««lL. &tv?U£L 
f. 

coo47] mmi— 3 

a«if*j «ttxjwfsae*wiJtrts«3 oomi 

y^»WffiR«®SW=. *Ott, ##MlT-^JtLfc 
8*A£l. 4mg, KLfchWnOml, $ £> 

fcasWirtBMfcTA-S-^Afc b 'J -n -Wf-frT 
>V 5 xr>A/- b^xy?WM^^&ffl: ^T^EftigrE 
AL*. M^RJ6W^(*IT'*M ( 2 K g/ c m 2 ) fcx 
fky(28Kg/cm ! ) 2:^AU3 0^j§m^, R 

[ 0 0 4 8 ] atv ^ X'Kmm 8 0 'ClCjnM l,^ : #, , 
1 0 0 0 r P mCjffift. Xfl/>M^4 
0 k g/c raH: LTXf-^y«H*ffcRffi£BJi&L 

. ttSt, mflBETJ & WW S 4 3 Cxf - V y Sr#A L 
Wt, iilfe«RIE*tt*«ofc*eSI'C3 0i»KJCtff 

[0049] Rl6SS5&^S*-CJSaiL, iJC^THKEL 
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not, x.*u>irhm£ < . i/o&mmz. i 
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